By GARY L. RUTLEDGE and SUSAN LEASE-TREVATHAN

Pollution Abatement and Control Expenditures, 1972-81

REhL expenditures for pollution
abatement and control (PAC) declined
1 percent in 1981 (chart 4).' The re-
vised estimate for 1980 also showed a
decline. In 1972-79, expenditures had
increased each year, at an average
annual rate of 5% percent. Pollution
abatement (PA) expenditures, the
largest category of PAC expenditures,
declined (in 1972 dollars) 1 percent in
1981; regulation and monitoring in-
creased less than 1 percent; and re-
search and development declined 2
percent.

This article first presents and dis-
cusses PAC estimates for recent
vears: real expenditures and prices of
PAC goods and services in 1981, the
limited data on expenditures availa-
ble for 1982, and revisions in PAC es-
timates for 1978-80. Next, it summa-
rizes trends for 1972-81 in air and
water PA expenditures. Finally, it in-
troduces estimates of business PAC
costs, which are designed to facilitate
analysis that is more comprehensive
than could be undertaken previously.

Nore.—Estimates of business PAC costs, pre-
sented in this article for the first time, are a
result of ressarch by Frederick J. Dreiling on
the GNP-account treatment of PAC.

1. PAC expenditures are for the reduction of pollut-
ant emissions and the collection and disposal of solid
wastes by means acceptable to Federal, State, and
local suthorities. PAC expenditures consist of those
for pallution sbatement, which reduce pollutant emis-
sions directly, plus expenditures for regulation and
monitoring and for ressarch and development, which
lend indirectly to the reduction of emissions. Expendi-
tures for other aspects of environmental control, such
a8 expenditures for natural rescurce conservation or
protection of endangered species, are excluded. Pollut-
ania are defined os substances and other emissions
(e.g., noise) that degrade the quality of air or water
shared by all.

Estimaies for recent years

PAC expenditures are classified in
table 1 by type (e.g., water PAC),
function (e.g., research and develop-
ment), sector (e.g., business), and ac-
counting category (e.g., on capital ac-
count). Table 2 shows additional
detail for business and government
expenditures for air and water pollu-
tion abatement (most of PAC). Table 3
shows expenditures for aspects of
solid waste management, including,
but not limited to, collection and dis-
posal. Table 4 shows price changes for
total PAC expenditures and selected
components,

Real PAC spending in 1981.—In ab-
solute terms, the 1981 decrease in
total PAC spending was $0.3 billion
(in 1972 dollars) and was due to a
large decrease in water PAC. Water
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PAC spending decreased $1.4 billion,
or 12% percent. Air PAC spending in-
creased $0.9 billion, or T¥ percent;
solid waste disposal spending in-
creased $0.2 billion, or 4 percent; and
“other and unallocated” spending in-
creased slightly.

The largest absolute changes in air
and water PAC spending were for PA
capital (see accompanying tabulation),
For water, each major category of
capital spending again decreased.
Public sewer systems construction
spending (government enterprise
fixed capital) decreased £1.0 billion, or
23 percent, the third consecutive de-
crease. Plant and equipment spending
by business decreased $0.3 billion, or
16k percent, the fifth decrease.
Spending for septic systems and con-
nectors to public sewers (residential
gystems) decreased $0.1 billion, the
third decrease.

[Change in 1081, billions of 1972 dollars]
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The large decrease in spending for
construction of public sewer systems
was due to decreases in related Feder-
al grants-in-aid and in State and local
funding for sewer systems. The de-
crease in Federal grants-in-aid for
sewer systems was the first signifi-
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ahatement

unit sales of cars, due to the addi-
tion of expensive computer-like alas-

Motor vehicle emi
er and business spending) increased tronic eguipment to regulate engine

spending increased, despite a decrease
operation and emigsions. This aquip-

ing of $0.3 billion, or 11X percent, wan

yoara in congtruction of public sewer a partial offset.

in

con-  creasing each year aince 1972. A de.
sonegction fo  crease in plant and equipment apend-

For air, vpending for motor vehicle
batement devices {consuvm-

isgion &

erninent, and reduced housi
gystema ia pert of & genera] trend for
State and local total conséruction.

$L.1 billion, o 31 percent, after in-

sraction requiring

(table 5). (See the accompanying box sewer systems. The decresse in recent
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ment, the largest added expense per may be having less effect on the pat- 1973, incressed 30.1 billion, or 3% per-

car due to PA gince 1964, was de- term of changes in s

MCTEARES

in 1981, —Prica
slowed in 1981, the flagt time since

cant.
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Within the solid waste categery,
capital spending remained at the 1980
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than did
to help meet tightened emis- similar deadlines in 1970's, when lawa
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and poatponement of deadli

sion sbatement requirementa for 1951
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Felpuary 1853
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(Text continged on p. SO

and chain price indexes for PAC
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goods and services (table 4). Both in-
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The Faderal Graniz Frogram for Publicly Owned Wastewater Treatment Works

Thet deacription that follows of the Federal program of grante-in-

aid For the constructlon of publicly cwoed trestment worka in to
pruvide backpvund infarmation sboat & rmager part of total
PAC spanding: conatrortion of public sewer syatoms. These
oystama accounted fbr 16K parcent of real PAC apending during
1972-1, and dscraames In theiy construction were major factors
in the decreasss in total PAC spanding in 1580 and 1981,

The Fadaral Watee Pollutfon Control Aot Amendments of 1972
egtghlished the azisting grants progrem. Amomy the provisions,
twg are of apecial nota: {13 For approved wastewster treatment
wirks projects, tha Fadaral share of the crered construction
coats (Srate and local govarnmenta pay all costs not coversd,

i Tor seveaga collection sysian of lesa then the trunk-line
Tewal) waa T8 parcent and the Sints and local share, 26 percent:
(2 senpicipalitlee ware required to mest secondary Lrestment
requirements by July 2917, Approval of a project was
contingent mainly on copformancs of tachnology to that for
metium-te-large seale collection sl ceptral procasing of
wates, but retioning of aveilable fumds wes alsg nvadved.
Sacondary treatmant of wastenmter was generally copstdersd to
b Biolagical treatment {e.g., using bacterial petim) in contrast
to privary trastment, o lowsr lewel of treptment thet i largely
mechanical (ag., using scresning devices). Serondary treetment
requirament sera seb at & atpingsnt laval and ware deseribed
both in terme of percant ramaval of wastes and quality of
effluent. When designing the progrem, Congrass expacted that
the Federal shars of construction costa woutld remein high antl
the backlog of needn for construction wes elimlnatsd ared that
apbetaztinl progress toward sliminating the becklog could be
made in § yoars.

The wastewoter traatmmnt wopks pranta program wes beget
during 1¥72-81 by difiiculties stemmitg from fta dealgn and by
extornal difficultiee, Thees smiirces of difficultias sombinad
aftar 1977 &o bring an <nd to steady increases ln r#al Zrants;
prants decremsed ench year thereafter, except in 1975
Derreases waers significant in 1978 and 1981, The diffisultiss
stamming from the program’s design graduslly became
apparent: (1) The praferred—Le., grant-eligible—pollution
ahatement tachnoiogy wea high coat valative to alternatives,
end operation codts, borne by municipalithes slons, ware largs;
{2) secondary treatment requirements were set at & laval
difficult to atiain even with the preferred techmology; and (3}
although the praferred Lechnology was affordable cnly in
devaly populated avans, the trastment reguirements wore
unlfiriy For all arens, Tha ertarnal difficutties wers inflation
nnd, leter, nigh interast rabes, Jnflation accelarated after 1872,
esonlating conetrilotion ¢usts end depleting Fadaral as weall an
State and local funda. Ae & result of difficultien (1) and {2) In
combiration with infistion, only poe-half of mejor municipal
myatama mat srcondary frantment raquirements by 1977, As a
resudt of Alfcubty (1, most othay ireatment systams did not
mvoet the requirememis. The taspayar resistapes ta growth In
State and local government programe thet bocarps increagingly
appareni around 1578 sugmented concern over Che extent ty
which constructlon and aparation of high-coat dreatment

gyaterna ahoild contimue to be encoursged. Inflation contriboabasd
te taxpayer regigiance, on the cne hand, by ratsing tay bases
and tates and, on the otber, by rquining endarged bund jsmes
to cover the escalating conatraction custs, Figh intecest ratas
made it diMcult For State and Yocal governmenis 1o finance
their conta, which acconnted Jor an average of 58 parcant of
total sawer ayatoma conitraction coste in 1978 and 32 perosnt In
1381, Dagpite these difficulties, 75 parcent of pabllc sewer
systims met sedondary treatment requiremants by 1984,

Thees difficolties lad, in tirps, to changes tn program Iegslation.

Axvndments in 1977 mandated investipation of ellarnatives to
the preferred techntlogy. The emphasin wae 1o ba on oadiomm-
todlerge scale collection technology and central processing of
wasten yathar than aeptic systema or networio thereod,
npdwithetanding thetr advantagas. Tha Federal shave of
ecnabrpction coato for altsarpativas that wars Invovative was
inerogaed a8 £n incentive foe thele oxplopation, Aoneind vsrgs is
1977 alsa extended the deadline G toesting sscondacy
traatment requiraments to 1988 and allowed, undar specifisd
conditions, ineressed discharge of wastes mbe the ocean. The
latter change incrassed the options of municipelities without
liberelizing secondary trestment cequiremants. Amsndments in
1851 extended the deadline for mesting secondary trastment
requiramanta to 1988 and Yberalizad raquivemants For s
lecatinns, atlowing oxidatinn pands, lagoens, and trickling
Filtars g0 be used §F their use wonld not adversely affesct water
quallty. Thees amendmants alsa decvased the Federal dhare of
conatructlon coots to 55 percant beginning in feoal year 1886
The decrasss wos meant to cauas some shiflt away from the
tathnotogy preforred until 1985 and indicated chet, although
this technology was not being put in place at the rate or to tha
extent originelly envisioned by Congneesa, 1t was balng puk in
Place whers moat needed. The decrasss wan viawsd an allowing
markata to have an incresced influsncs on tachnology selection
abd as reduclng Fedsral involvement in State nnd local
governanant derheicnmaking, The longderm affect of these
program changes will probably be annual decreases In grants; a
decrease in grant is indicated by available data for 1082 A
warge in the mid-1380's is possible if Biate and 1ncal
Fovernments rueh to take advantage of the remalning years of
higher Fedarel funding.

Although the substantial increases in grants uying 1972-77
ware the primary stlesulus to the inersases in spanding for
constructlon of public axwer ayatams, after 1977 factors othar
thar changes in gzants—external factors impecting dlvsctly o
Stata and lecsl governmente—begon strongly te influensce
sewer gystems conatruotion. Unlese their dapeesging affect on
zewer gyoieme conmiruction is reversed fog., by lower inkereat
TALe, B ktrong recovery in housing conetruction requiring
connection to sswer aysben, of a reqdcgence of conearn aboot
the hovpact of rsaldentia} growth oo wakar quality), these
axternnl Eartarg, 1n combination with the axpecied decrasacs in
grants, will lsad to further decreasss i gewer aystems
constructon
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compared with a 13%-percent increase
in 1980. Encrgy prices accounted for
much of the deceleration. A fixed-
weighted index of energy-purchase
cainponents (about 10 percent of total
PAC) decelerated from en increase of
28 parcent in 1980 to 11 percent in
1981. A PAC fized-weighted index
that excludes thess components decel
erated much leas—from a 10-percent
increpse in 1980 to a 9X-percent in-
cropsa in 1931,

The increase in the implicit price
deflator slowed to 9 percent from 13
perceat in 1980, The implicit prrica de-
flator measures the sverage price of
PAC purcheses in sach yeas; changas
in the deflator reflect
prices and shifts in the compoaition uf
PAC purchases from year to year.
The chain and fixed-weighted price
indexes, because the composition of
PAC purchases in them is hald con-
atant, measure only changes In pricea,
(The chain index is based on the com-

price
index iz based on the composition of
es in A bese Yyear, 1%73.)

Real PAC spending in 1953 —A con-
tinued decrease in spending in 1982,
larger in absolute terms than in 1981,
jo indicated by the limited Enforma—
tion available as of early 1983. Public
sewer syetems construction spending
decreased, as indicatad by dala for the
first three querters Business PA
p].ant and equipment epanding de-

. amuming business spending
pla.nB raport.ed in a BEA aurvey in
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Tuble 3. —Constani-Dollar Speniling by Buniness and Governiovent for Bolid Waste Collestion and
Diepoenl and Related Beriea
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late 198l were realized.? Motor vehi- major components ravised were motor
¢le emission abatement dewvices spand- vehicls emimsion abatement devices
ing decreased, as indicated by only spending and nonmanufacturing (ex-
minor additions of devices for model cduding electric wutilities) air and
year 1952 and decressed unit sales of water FA current-eccount spending.
vehicles. The som of these decreasss The incorporation of new data on im-
is large. Information for all other cat- ported light-duty trucks and the re-
agories iz sketchy, but there ia no in-  classification by the Envirenmental
dication of n subetantial increase. Protection Agency of trucke into

Revisgiong in real spending, 1975- Nght- and heavy.duty weight classes
80—The last 8 years of the PAC led to upward revisiona of abatement
epending series have heen revised. Re.  device spending (e, “personal con-
visions were upward each year; $0.2 sumption, durables”™ plus “businesa
billion in 1979, $0.5 billion in 1979, <epital, motor vehicle emission abate-

and $0.3 billion in 1980. The two mMent” spending) from $0.1 to §0.5 bil-
#0.3 biltion in Yion in each of the 3 years. The incor-
- poration of information for an addi-
lhduﬂhmﬂmhﬂﬂlmm Eoigr . tionel year led to a higher ratio of
OConrver, "Plant and Equipmant Expes amd'?f nonmanuefacturing to manufacturing
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equipment, which, in tern, led to

upward revisions in nenmanufactuy-
ing air plus water PA current-account
spending of $0.1 hilllon in each year.

Real spending far air and waler PA,
I872=81

Air and water PA, which accounts
for most of PAC apending, is discussed
in this section uaing clasasifications in
Federal legiglation (tahles & and 7).
For air PA, the Clean Air Act classi-
fies sources of pollutanis as mobile
(e.g.. car) or etationary (eg., fac-
tories). For water PA, the Faderal
‘Water Pollution Conirel Act classifies
BLICRd BE point (e.g., factoriea) or
nonpoint {a.g., highway construction
projects).

Spending to reduce emisaions of air
podlutants from mebile and atationary
soarces combined incressed at an
average annual rate of 7 percent
during 1972-81. Spending for mobile
gources increased ot an average rate
of 14 percent; spending for stationary
gources increased at a rate of 1 per.
cent. Spending for emission abate-
ment devices for mobile sourcea in-
craasod much faoter than spending to
operate the devices, 23% percent com-
pared with 5 percent {average annusal
incresses).

Spending for air PA facilities for
astationary sources was less in 1981
than in 1972. For the subperiod 1972-
76, the average annoal increage wae
4% percent, but for 1975-81 spending
decreased. Annually, spending for
Facilitiea was volatila, with increases
in 4 years and decreases in 5. Spend.
ing to operate these facilities In-
creased steadily from 1975 to 1980 at
an annual rate of 7 percent and de-
creased 14 percent in 1981,

Water PA ppending for point
sourées increased at an  average
annual rate of 1% percent during
1972-81. Spending for water PA facili-
ties for paint gources was lesa in 1981
than in 1972, For 1972-75, the aver-

age annual increase wasn 'TE percent,
but for 1975-81 spendiog decreased.
Spending i every year in the
carly period, but decreased in 4 out of
6 years in the later period. Spanding
to operate water PA facilities in-
creagad every year except 1980 the
average inm'meﬂurtheparh&wanﬂ
percent. Spending eetimates for non-
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point sources ave of limited coverage,
but indicate that spending decreased
at an average annval rate of & per-

Fabruary 1988
tions.? For huainess, such a measurs
would include, in addition to business
current-aecount PA epending, a capi-

cent during 1972-81.

Buviness PAC costs, 1972-81

One posaible measare of the coats
agpociated with PAC is the costs of
conforming to PAC rules and regula-

B. Altarnatively, bosivess PAC costn wrs the aisunt
bor wikich businems coste axcend what ey would le.ru
bminmlhmofm.cmluudmhﬂam

both foctnulabiove, regubstinng refor to Legn] requirs
meonts, uedd eules—writben wnd unwribeo—rafur o ad-
ditionad wxpressions of community and huslnms con-
cem for PAC,
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tal comaumption allowanca, a net im-
puted retwrn for PA capital, and re-
search Bnd development epending.*
Estimates of business PAC coats have
been prepared for 1972-81 (able B).®
Business PAC coats in carrent dollares
increased at an average annnal rate
of 17% percent during 1972-81. The
two major components, “costs of PAC-
induced medificetions in final prod-
ucts” and “costs of business PAC of
its own wastes,” increased at

ratea of 20% percent and 16X percent,

4. Het haputed return o vhat bugnssos would
heve eerzed if capital teed for PA bed beso wed for
purpoist other than FA Ga, what businessss faage
when thay tme capital for PA) & in vetimaibed 22 the
PA ook copital stoek subtiplied by the ratio of Honke-
bor eprnings tn ssts For nonferm porparate Hixnesy.

G InDrmoatlon ot ool and midhods vaed in thida
eptimatan will be provided upon requent. Bepd
to TS of Compuercs, Bursau of Ecotormbs
Annlysie, Waahington, DLC. 20291
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reapectivaly. The addibon of emission
abatement devieea to motor vehicles
ie an sxample of the former kind of
costs, and the umse of electricity to op-
etate  the wastewater treativent
works of a manufacturing operation is
an exatnple of the lattay,

What, is generated by business PAC
costd, although not a final demand in
the framework of the national income
and product accounts {NIPA's), has
characterictice of a final demand: the
clean air and water they generate ara
products, albeit unconventional ones,

to further production. Fuvther, busi-
nesz PAC cogts, although not 8 tax,
have characteristica of a tax: (1) they
ate not used to beneflt the businesses
directly affected, but rather %o pur-
chage regources used for collective
congumption, and (2) the coate may he

23

zhifted forward or hackward as mer-
ketz sllow. For some types of analysis,
nsers of the NIPA's may want to con-
gider the provision of clean air and
water an collecilve consumption and
the tax characteristice of business
PAC costs. Doing oo may improve the
internal logic of the study and suggest
neeful interpretztions of resulte, To
date, resowrce absorpdion has been
copsidered syatematically onily for
thoss coet com ts ¢laasified as
final demand in the NIPA's; apecifi-
cally, economic growth models have
excluded PA capital but not labor and
materials. The tax characteristice of
business PAC costs as 3 whole have
not beon considered, although two as.
pects have been: busineas PA as af-
fecting relative prices, and business
PA capital a5 reducing the rate of
refurn.

Takle §.—Business Polluilon Akatement and Control (PFAC) Cantd In Current Dollars '
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